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WHAT IS CLAIMED IS: 



1 . A cell for use in a trawl system for generating a hydrofoil-like effect during 
field operations for aiding in increasing a performance characteristic thereof in a water- 
entrained environment, comprising first and second cell bar means/offset from a central 

axis associated with a trawl system and having at least one interconnecting connection 

/ 

therebetween, each of said first and second cell bar means comprising a shaped hvdrofoil 

/ 

means whereby in field operations as said cell is propelled through a water-entrained 
environment, leading and trailing edges^^tabUshe^for each of said shaped hydrofoil 
means along with separate pressure dperentialsythat provide lift vectors relative to said 
central axis to increase cell performan :e wherein said leading edge for said first cell bar 



ixectiomrela 



means when normalized to a receding^ directionuelative to said central axis, reside at a 
'right side of said first cell bar means as'fiewed in said receding direction and wherein said 
leading edge of said second cell bar'm Lns when formalized to said receding direction, 
reside along a left side of said second barUneans as viewed. 

2. The cell of Claim 1 wherein said trawl system is selected from a group 
comprising a trawl, first and second tow lines, frontropes and first and second bridles, and 
said central axis is / individually associated therewith and wherein said shaped hydrofoil 
means of said firet cell bar means includes at least first and second strands positioned along 
a first axis of symmetry offset from said central axis wherein at least one of which is of a 
left-hand/ loosely wound lay relative to said receding direction and said central axis and 
wherein said shaped hydrofoil means of said second cell bar means includes at least third 
fourth strands in which at least one of which is of a right-hand, loosely wound lay 
relative to said receding direction and said central axis, said first, second, third and fourth 
strands having a common origin at said at least one interconnecting connection. 
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3. The cell of Claim 2 in which said selected group of said trawl system is 
said trawl and said central axis is symmetrical thereof and wherein said ceU^performance 
comprises increasing trawl volume relative to said central axis by said lift^vectors. 

4. The cell of Claim 2 in which said selected group of said trawl system is 
said first and second tow lines, said central axis is centraLtnereof and said at least one 
interconnecting connection thereof is at a vessel or^wler at the surface of a body of 
water and wherein said cell performance comprises increasing spreading distance 

— a—- 



5. The cell of Clai 
said frontropes and said centr; 
comprises increasing volume of a 



us is 



which said selected group of said trawl system is 
:^mral thereof and wherein said cell performance 



vl attached thereto by said lift vectors. 



6. The cell of Cl^m 2 in whjch said selected group of said trawl system is 
said first and second bridles4Acl said central axis is central thereof and wherein said cell 
performance comprises increasing spreading^distance therebetween by said lift vectors. 

7. Thexell of Claim 2 wherein both said first and second strands are both of a 
left-hand, loosel^wound lay and are constructed to wind uniformly with respect to said 
first axis of syfhmetry in said receding direction relative to said central axis and wherein 
said third ^id fourth strands are both of a right-hand, loosely wound lay and wind 
uniform}/ with respect to said second axis of symmetry in said receding direction relative 
to sai/i central axis. 

8. The cell of Claim 7 in which said first and second strands are each formed 
of synthetic or natural fibers or filaments and are each internally twisted in a left-hand lay 
relative to said receding direction, and in which said third and fourth strands are each 
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formed of synthetic or natural fibers or filaments and each are internally twisted 
hand lay relative to said receding direction. 




9. The cell of Claim 7 in which said strands are each fprnied of internally 
braided synthetic or natural fibers or filaments. 

10. The cell of Claim 2 in which said first strand/is provided with an internal 

/ 

axis of symmetry coincident with said first axis of symmetry and is positioned in an 

unwound state relative thereto, said second strand being constructed to wind about said 

/ 

first strand in uniform fashion to provide said left-hand looseiv wound lay and in which 

/ 

said third strand is provided with an inteinal axis of symmetry coincident with said second 
axis of symmetry and is positione^in an \iwound state relative thereto, said fourth strand 
being constructed to wind about j aii thijd krand to provide said right-hand loosely wound 
lay. / 

y 

11. The cell of Claim \l0 in whicl\ first and third strands are each formed of 
synthetic or natural fibers o/filaments internally braided to form same; in which said 
second strand is formed of synthetic or natural fibers or filaments internally twisted into a 
left-hand lay relative to said receding direction; and in which said fourth strand is formed 
of internal twisted synthetic or natural fibers having a right-hand lay relative to said 
receding direction. 

12. The cell of Claim 10 in which each strand is formed of synthetic or natural 
fibers pr filaments braided together to form same. 

13. The cell of Claim 10 in which second and fourth strands are each formed 
fa synthetic or natural fibers or filaments internally braided to form same; said second 
strand being constructed to wind about said first strand in uniform fashion to provide said 
left-hand loosely wound lay relative to said receding direction; said fourth strand being 
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constructed to wind about said third strand in uniform fashion to provide said right-hand 
loosely wound lay relative to said receding direction. 

14. The cell of Claim 13 in which said first and^ird strands are each formed 
of internally twisted synthetic or natural fibers or filament^ said internal twist of said first 

strand providing a left-hand internal lay relative to said receding direction; said internal 

/ 

twist of said third strand providing a right-hand/internal lay relative to said receding 
direction. 

o 

15. The cell of Claim 7 in which said first and second strands define turns in a 
pitch range of about 3d totfOdlwhep^d is the diameter of at least the smaller of said 

Td arad'fourth strands define turns in a pitch range of about 3d 



strands and in which said 
to 70d where d is the diam! 



:er of at least the smaller of said strands. 



i. 



16. The cell of Claim 10 in which said second and fourth strands define turns 

/ 

in a pitch range about 3d to tod wh^ d is the diameter thereof 

1 7. The cell of Claim 1 5 in which said pitch range is about 5d to 40d. 

\%./ The, cell of Claim 16 in which said pitch range is about 5d to 40d. 

19. The cell of Claim 1 wherein said trawl system is selected from a group 
comprising a trawl, first and second tow lines, frontropes and first and second bridles, and 
central axis is individually associated therewith and wherein said shaped hydrofoil 
leans of said first cell bar means includes a first single strap having a cross secuon 
selected by the group comprising a rectangular cross section and a quasi-rectangular cross 
section and wherein said shaped hydrofoil means of said second cell bar means also 
includes a second single strap having a cross section selected by the group comprising a 
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rectangular cross section and a quasi-rectangular cross section, said first and sepdnd straps 
having a common origin at said at least one interconnecting connection. 

20. The cell of Claim 19 in which said selected group tit said trawl system is 
said trawl and said central axis is symmetrical thereof and wherein said cell performance 
comprises increasing trawl volume relative to said central axis by said lift vectors. 

21. The cell of Claim 19 in which said selected group of said trawl system is 
said first and second tow lines and said central axis is central thereof and wherein said cell 
performance comprises increasing spreading distance therebetween by said lift vectors. 



22. The cell of Clai^ 
said frontropes and said central 
comprises increasing volume of 

23. ThecellofGlaim 
said first and second bridles and 



19 tn .which said selected group of said trawl system is 



tis/i 

/ 



4s^ central thereof and wherein said cell performance 



trawl attached thereto by said lift vectors. 

19 in which said selected group of said trawl system is 
d central axis is central thereof and wherein said cell 



performance comprise/increasing spreading distance therebetween by said lift vectors. 

24. TJfe cell of Claim 19 wherein said first single strap associated with said 
first cell bar rn^ans is of a left-hand, loosely separated lay relative to said receding direction 
and whereinr said second single strap associated with said second cell bar means is of a 
right-hanc( loosely separated lay along said receding direction. 

/ 25 . The cell of Claim 24 in which said first single strap associated with first cell 
bar means and said second single strap associated with second cell bar means define turns 
ih a pitch range of about 3d to 70d where d is the mean width of said straps. 

26. The cell of Claim 25 in which pitch range is about 5d to 40 d where d is 
the mean width of said straps. 
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27. The cell of Claim 3 wherein said first cell bar mean^comprises a first pair 
of parallel mesh bars associated with a quadratic mesh cell foriise therewith and wherein 
said second cell bar means comprises a second pair of pa^llel mesh bars also associated 
with said mesh cell, said first and second pairs of mesh^ars being connecting by a plurality 
of connecting intersections including said at least ojre interconnecting connection, said first 
pair of parallel mesh bars each comprising first4nd second strands positioned along a first 
axis of symmetry, at least one which being' of a left-hand, loosely wound lay relative to 
central axis, said second pai^of oarallel rnesh bars each comprising third and fourth strands 
positioned along a second/axis olf symmetry, at least one of which being of a right-hand, 



to a ! 



loosely wound lay relativi 
said first and second p 
differentials that provide 
said trawl relative to said'cdfttral 



ley 
Sd lift 



/ 



central axis whereby said leading and trailing edges for 
bars are established along with separate pressure 
vectors relative to said central axis to increase volume of 
axis. \ 



28. The^cell of Claim 27 wherein both said first and second strands are both of 
a left-hand, loosely wound lay and are constructed to wind uniformly with respect to said 
first axis of symmetry in said receding direction and wherein said third and fourth strands 
are both o/a right-hand, loosely wound lay and wind uniformly with respect to said 
second axis of symmetry in said receding direction. 

29. The cell of Claim 28 in which said first and second strands are each formed 
of sj/nthetic or natural fibers or filaments and are each internally twisted in a left-hand lay 
relative to said receding direction, and in which said third and fourth strands are each 
formed of synthetic or natural fibers or filaments and each are internally twisted in a right- 
hand lay relative to said receding direction. 

30. The cell of Claim 28 in which said strands are each itself formed of internal 
braided synthetic or natural fibers or filaments. 
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3 1. The cell of Claim 27 in which said first strand is provided with an internal 
axis of symmetry coincident with said first axis of symmetry and is positioned in an 
unwound state relative thereto, said second strand being constructed to^wind about said 
first strand in uniform fashion to provide said left-hand loosely wpdnd lay and in which 
said third strand is provided with an internal axis oJJ symmetry coincident with said second 



32. The cell of Claim 3 1 in 
synthetic or natural fibers or filaments' 
second strand is formed of syntheticor 
"left-hand lay relative to said receding dir< 
of internal twisted synthetie^r natural 
receding direction. 




axis of symmetry and is positioned in an unwound spate relative thereto, said fourth strand 

/ 

being constructed to wind about said third sjrand to pjovide said right-hand loosely wound 
lay. 



lich first land third strands are each formed of 
iiternally bpided to form same; in which said 
ral fibers or filaments internally twisted into a 
ion; and in which said fourth strand is formed 
ers having a right-hand lay relative to said 



33. Thccell of Claim 3 1 in which each strand is formed of synthetic or natural 
fibers or filaments braided together to form same. 

34. / The cell of Claim 31 in which second and fourth strands are each formed 
of synthetic or natural fibers or filaments internally braided to form same; said second 
strand being constructed to wind about said first strand in uniform fashion to provide said 
left-tyand loosely wound lay relative to said receding direction; said fourth strand being 

acted to wind about said third strand in uniform fashion to provide said right-hand 
Jy wound lay relative to said receding direction. 

35. The cell of Claim 34 in which said first and third strands are each formed 
of internally twisted synthetic or natural fibers or filaments; said internal twist of said first 
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strand providing a right-hand internal lay relative to said receding direction; iaid internal 
twist of said third strand providing a left-hand interna] lay relative tor said receding 
direction. 

36. The cell of Claim 28 in which said first and second / strands define turns in a 
pitch range of about 3d to 70d where d is the diameter of at le^st the larger of said strands 
and in which said third and fourth strands of said second/fcell bar means define turns in a 
pitch range of about 3d to 70d where d is the diameter of at least the smaller of said 
strands. 



37. The cell of CI 
in a pitch range about 3d to 70d 

38. The cell of Cla 



/36 iril which said second and fourth strands define turns 
vhere <Ws the diameter thereof. 

364n which said pitch range is about 5d to 40d where d 



is the diameter of at least the smaller of said strands 



de^st 



39. The cell of 01aim 57 in which said pitch range is about 5d to 40d where d 
is the diameter thereof 

40. The/cell of Claim 3 wherein said first cell bar means comprises a first pair 
of parallel mesh bars that is associated with a mesh cell for aiding in constructing said trawi 
and wherein said second cell bar means comprises a second pair of parallel mesh bars also 
associated/with said mesh cell, said first and second pairs of parallel mesh bars being 
connecting by a plurality of connecting intersections including said at least one 
interconnecting connection, said first pair of parallel mesh bars each comprising a first 

igle strap having a cross section selected by the group comprising a rectangular cross 
section and a quasi-rectangular cross section, said second pair of parallel mesh bars each 
comprising a second single strap having a cross section selected by the group comprising a 
rectangular cross section and a quasi-rectangular cross section whereby leading and 
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trailing edges for said first and second parallel mesh bars are established^ along with 
separate pressure differentials that provide lift vectors relative to sgid central axis to 
increase volume of said net, trawl or the like. 

41. The cell of Claim 40 wherein said first sind^ strap associated with said 
first pair of parallel mesh bars is of a left-hand, loosely sefJarated twisting lay and wherein 
said second single strap associated with said second pmr of parallel mesh bars is of a right- 
hand, loosely separated twisting lay. 




42. The cell of Claim 
turns in a pitch range of about 3d 



43. 



The cell of Cla 



fl 

o 70 J 



wi 



said first and second single straps define 
here d is the mean width of said strap. 



on which said pitch range is about 5d to 40d. 



44 A mesh cell u$6y\in a trawlXnet or the like for generating a hydrofoil-like 
effect during field operations fcM aiding in (capturing marine life in a water-entrained 
environment, comprising first and\econd pairsVf mesh bars offset from a central axis 
having interconnecting connections, said first pair (}f mesh bars including first and second 
mesh bars oriented substantially parallel to each other, each of said first and second mesh 
bars being constructed of at least two strands positioned relative to a first axis of 
symmetry, A least one of said at least two strands being of a left-hand, loosely wound lay 
relative to a receding direction normalized to said central axis, said second pair of mesh 
bars including third and fourth mesh bars oriented substantially parallel to each other but 
not parallel with said first pair of mesh bars, each of said third and fourth mesh bars being 
instructed of at least two strands positioned relative to a second axis of symmetry, at 
least one of said at least two strands being of a right-hand, loosely wound lay relative to 
said receding direction whereby in field operations as said mesh cell is propelled through a 
water-entrained environment, leading and trailing edges are established for said first and 



SUBSTITUTE SHEET (RULE 26) 



WO 97/13407 PCT/US96/16419 

-63- 




second pairs of mesh bars along with a composite pressure differential therebetween so 
that an outwardly extending lift vector relative to said central axis is easily and accurately 
generated to increase mesh cell volume. 




45. The mesh cell of Claim 44 wherein said leading .edge of each of said first 

7 

and second mesh bars of said first pair when normalized to said receding direction, reside 
at a right side of each of such bars as viewed in said receding direction and wherein said 
leading edge of each of said third and fourth mesh^bars of said second pair when 
normalized to said receding direction, reside along/ateft side thereof each as viewed. 

46. The mesh cell of Qaim 44 wKerein said at least two strands of each of said 

and a second strand both of which being of a left- 



first pair of mesh bars, include a 



relative to said receding direction and are constructed to 
said first axis of symmetry in said receding direction 



hand, loosely wound twistinmlay 
wind uniformly with respect \to' sai 
therealong and wherein saicLat test twoWands of each of said second pair of mesh bars, 
include a third and a fourth strati both \(jyhich being of a right-hand, loosely wound 
twisting lay relative t^said receding direction and wind uniformly with respect to said 
second axis of symmetry in said receding direction. 

47.y/ / The mesh cell of Claim 44 wherein said at least two strands of each of said 
first pair of mesh bars, include at least a first strand and a second strand, said first strand 
having , an internal axis of symmetry coincident with said first axis of symmetry and is 
positioned in an unwound state relative thereto, said second strand winding about said first 
in uniform fashion to provide said left-hand loosely wound lay relative to said 
receding direction, and wherein said at least two strands of each of said second pair of 
'mesh bars, include at least a third strand and a fourth strand, said third strand having an 
internal axis of symmetry coincident with said second axis of symmetry and is positioned in 
an unwound state relative thereto, said fourth strand winding about said third strand in 
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uniform fashion to provide said right-hand loosely wound lay relative Kp said receding 
direction. 



48. 




strands of each of said 



The mesh cell of Claim 47 wherein said at least L 

/ 

first pair of mesh bars includes a first additional strand and wherein said at least two 

/ 

strands of each of said second pair of mesh bars includes a second additional strand, said 
first additional strand also winding about said first strand in uniform fashion in a left-hand 
lay relative to said receding directions said second additional strand also winding about 
said third strand in uniform fashion u/a foght-h&id lay relative to said receding direction. 



49. The mesh cell of 
additional strand define substantial!' 
of one is diametrically positioned 
said fourth strand and said second 
to the other but in which/said 
strand relative to the other. 



^48 wherein said second strand and said first 
turns each to the other but in which said turns 
out saiti first strand relative to the other and wherein 
ditionad strand define substantially similar turns each 
of one is diametrically positioned about said third 



:?i E 

0 



50. Tlie mesh cell of Claim 46 in which said first and second strands define 
turns in a pitc^range of about 3d to 70d where d is the diameter of at least the smaller of 
said strand§/and in which said third and fourth strands define turns in a pitch range of 
about 3d/o 70d where d is the diameter of at least the smaller of said strands. 



51. The cell of Claim 47 in which said second and fourth strands define turns 
in ^pitch range about 3d to 70d where d is the diameter thereof 

52. The cell of Claim 50 in which said pitch range is about 5d to 40d. 



53 . The cell of Claim 5 1 in which said pitch range is about 5d to 40d. 
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54. A mesh cell used in a trawl, net or the like for generating/a composite 
pressure differential during field operations to increase mesh cell volpne for aiding in 
capturing marine life in a water-entrained environment, comprising^first and second pairs 
of mesh bars offset from a central axis having connecting intersections, said first pair of 
mesh bars comprising first and second straps oriented substantially parallel to each other, 
said second pair of mesh bars comprising >third and fourth straps oriented substantially 



parallel to each other but not parallel to said first and^second straps, said first, second, third 
and fourth straps each having a cross rsecti^n^seleaed from the group comprising a 
rectangular cross section and a quasi-rec angulak cross section whereby in field operations 

Xrater-enbained environment, leading and trailing 



as said mesh cell is propelled through a 



edges are established therefor along with a composite pressure differential therebetween so 

/ \ ' \ 

that an outwardly extending lift vector relative to sai^ central axis is easily and accurately 
generated to increase mesh cell / volume. 

/ 

55 The mesh cell of Claim 54 wherein said leading edge of said first and 

/ 

second straps of said/first pair when normalized to a receding direction along each strap, 
reside at a right side thereof as viewed in said receding direction and wherein said leading 



edge of said tlurd and fourth straps of said second pair when normalized to a receding 
direction al<4ng each strap, reside along a left side thereof as viewed. 

56. The mesh cell of Claim 55 wherein said first and second straps associated 
wittfsaid first pair of mesh bars are of a left-hand, loosely separated twisting lay relative to 

/paid receding direction and wherein said third and fourth straps associated with said 
second pair of mesh bars are of a right-hand, loosely separated twisting lay relative to said 
receding direction. 
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57. The mesh cell of Claim 56 in which said first, second, third and fourth, 
straps of said first and second pairs of mesh bars each defines turns in a pitch 
about 3d to 70 d where d is the mean width of said straps. 

58. The mesh cell of Claim 57 in which pitch range is about ^ to 40 d where 
d is the mean width of said straps. 

59. The mesh cell of Claim 55 in which each of^^aid first, second, third and 
fourth straps have a quasi-rectangular cross seotiofc indkfle cambered long side surfaces 
and rounded short side surfaces in which said cambered long side surfaces are most 
exterior relative to said central axis. 



60. The mesh cell of Claim 59^ 



which said each of said first, second, third 



and fourth straps include an internal mmty interior of saidvjong and short side surfaces and 
a plurality of strands residing in saia internal cavity. 

61. The mesh cell of Claim 60 in said plurality of strands residing in each of 
said internal cavities, comprise two in number of equal diameter. 

62 The mesh cell of Claim 60 in said plurality of strands residing in each of 
said internal cavities, comprise three in number of equal diameter. 

A mesh cell used in a trawl, net or the like for generating a hydrofoil-like 
effect jduring field operations for aiding in capturing marine life in a water-entrained 
environment, comprising first and second pairs of mesh bars offset from a central axis 
[ig connecting intersections, said first pair of mesh bars including first and second mesh 
/bars oriented substantially parallel to each other, each of said first and second mesh bars 
being positioned relative to a first axis of symmetry and constructed of at least two strands 
at least one of which being of a left-hand, loosely wound lay relative a receding direction 
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normalized to said central axis and defining turns in a range of 3d to 70d where d is the 
diameter of said at least one strand, said second pair of mesh bps including third and 
fourth mesh bars oriented substantially parallel to each other but not parallel with said first 
pair of mesh bars, each of said third and fourth mesh barybeing positioned relative to a 
second axis of symmetry and constructed of at least two strands at least one of which 
being of a right-hand, loosely wound/fay \elative saidreceding direction normalized to said 
central axis and also defining turniui a r^ge ofricfto 70d where d is the diameter of said 
at least one strand whereby in field operations as said mesh cell is propelled through a 
water-entrained environment,, leading and'traiiing edges are established for said first and 
second pairs of mesh bars along with^ composite pressure differential therebetween so 
that an outwardly extending lifrlec^or relative\p said central axis is easily and accurately 
generated to increase mesh cell Volume. 

64. The mesh ceUof Oalfa 63 wherein said leading edge of each mesh bar of 
said first pair relative torrid receding direction normalized to said central axis, reside at a 
right side thereof as^ewed in said receding direction and wherein said leading edge of 
each mesh bar ofcsaid second pair when normalized to a receding direction, reside along a 
left side thereof as viewed. 



65\ The mesh cell of Claim 64 in which said two strands of each of said first 
and second mesh bars of said first pair, wind uniformly about said first axis of symmetry, 
and w which said two strands of each of said third and fourth mesh bars also both wind 
/ormly about said second axis of symmetry. 

66. The cell of Claim 64 in which the other strand of each of said first and 
second mesh bars is provided with an internal axis of symmetry coincident with said first 
axis of symmetry and is positioned in an unwound state relative thereto, said at least one 
strand being constructed to wind about said other strand in uniform fashion to provide said 
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left-hand loosely wound lay and in which the other strand of each of sai(Ltnird and fourth 
mesh bars is provided with an internal axis of symmetry coincident wknsaid second axis of 
symmetry and is positioned in an unwound state relative thereto/said at least one strand 
being constructed to wind about said other strand in uniformjfashion to provide said right- 
hand loosely wound lay. 

67. A mesh cell used in a trawl, net or/the like for generating a composite 
pressure differential during field operations to^increase mesh cell volume for aiding in 
capturing marine life in a water-entr^ieSv environment, comprising a central axis, at least 
three mesh bars offset from said [cpntral/^>ris forming sides and a series of associated 
intersections oriented in space defining a\ pre-selected cross section in a common 
longitudinal plane also offset from raid central axis, a transverse working plane normal to 
said longitudinal plane that pass^Uhrough anleast two intersections between a pair of 
mesh bars, each pair of mesh,tfars being formed of first and second mesh bars of oppositely 
but loosely wound strands whereby in field operations as said cell is propelled through a 

water-entrained environment, leading and trailing edges are established for said first and 

/ 

second mesh bars atlong with a composite pressure differential therebetween so that an 
outwardly extenciing lift vector relative to said central axis is easily and accurately 
generated to increase mesh cell volume. 

The mesh cell of Claim 67 in which said strands of said first mesh bar are 
at leas^two in number in which at least one thereof is of a left-hand, loosely wound lay 
wheri view in a receding direction relative to said central axis and wherein strands of said 
Dnd mesh bar are at least two in number wherein at least one thereof is of right-hand, 
loosely wound lay when viewed in said receding direction wherein said leading edge of 
said first mesh bar when normalized to said receding direction, reside at a right side of 
each such bar as viewed in said receding direction and wherein said leading edge of second 
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mesh bar of said pair when normalized to a receding direction, reside along a left side 



thereof as viewed. 



// 
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69. The mesh cell of Claim 68 in which said at least one strand of said first and 

/ 

second mesh bars define turns in a pitch range of about 3d to 7^d where d is the diameter 
of said at least one strand. 



70. The mesh cell of Claim 69 in which both strands uniformly wind about 



each other to define said turns. 



71 . The mesh cell of C/aini 67 in .which said cross section is rectangular. 




72. The mesh cell &f Claim. 67 in which cross section is triangular. 



73. The mesh cell ofOaim 67 In which cross section is hexagonal. 



74. The mesh cell of Craim 67 in\yhich said transverse working plane bisects 



two intersections 



ions of said^m* 



/ 



mesh bars to form an imaginary base and forms a pair of half 



mesh cells each consisting of a pair of oppositely wound mesh bars depending from an 
intersection offset^om said base. 

75/ A mesh cell used in a trawl, net or the like for generating a composite 
pressure / aifferential during field operations to increase mesh cell volume for aiding in 
captunng marine life in a water-entrained environment, comprising a central axis, at least 
mesh bars offset from said central axis forming sides and a series of associated 
itersections oriented in space defining a pre-selected cross section in a common 
longitudinal plane also offset from said central axis, a transverse working plane normal to 
said longitudinal plane that passes through at least two intersections between said first and 
second mesh bars, each mesh bar defining a single strap defining leading and trailing edges 
during field operations, said single strap defining said first mesh bar being twisted in a first 
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direction about its longitudinal axis of symmetry thereof, said single strap defining said 
second mesh bar being twisted a second direction opposite of said first direction about its 



longitudinal axis of symmetry whereby in field operations as said mesh cell is propelled 

/ 

through a water-entrained environment, a composite pressure differential associated with 

f 

said leading and trailing edges is established for said first and sepond mesh bars so that an 
outwardly extending lift vector relative to said central axis is easily and accurately 
generated to increase mesh cell volume. / 

76. The mesh cell of Claim^sVherein .said leading edge of said first mesh bar 
when normalized to a receding direc^pn relative to said central axis, reside at a right side 
thereof as viewed in said receding airection land wherein said leading edge of said second 
mesh bar mesh bar when normalized to^aid \eceding direction therealong, reside along a 



* left side thereof as viewed. 
77. 



i 76 in which said first direction of twist associated 



The mesh cell of Cla 

/ 

with said single strap constituting said first mesh bar is of a left-hand lay as viewed in said 
receding direction and/wherein said second direction of twist associated with said single 
strap comprising saia second mesh bar is of a right-hand lay as viewed in said receding 
direction. 

78. / The mesh cell of Claim 77 in which said left-hand and right-hand lay 
direction/of twist associated with said straps comprising said first and second mesh bars, 
respectively, define turns in a pitch range of about 3d to 70d where d is the mean width of 
said/Strap. 



79. The mesh cell of Claim 78 in which said cross section is rectangular. 



80. The mesh cell of Claim 78 in which cross section is triangular. 
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8 1 . The mesh cell of Claim 78 in which cross section is hexago: 




82. The mesh cell of Claim 78 in which said pitch range of said is about 5d 



to 40d. 



83. A towline interconnecting a trawl, net oi/the like with a vessel at the 
surface of a body of water for generating a hydrofoil-like effect during field operations for 
aiding in increasing a performance characteristic thereof, comprising first and second cell 
bar means offset from a central a^fis^nd having/at least one interconnecting intersection 
therebetween that includes a p^hion $f a ve^el at the surface of body of water, each of 
said first and second cell bar means co\np/ising a shaped hydrofoil means whereby in field 
is pro^eLd thrgtigh a body of water, leading and trailing edges are 



operations as said cell i 
established for each of said 



fed ^hydrofoil means along with separate pressure 



differentials that provide lift vectors relative to said central axis to increase towline 

performance wherein said leading edge for said first cell bar means when normalized to a 

receding direction relativettl said central ^cis, reside at a right side of said first cell bar 
/ I 

means as viewed in,said receding direction and wherein said leading edge of said second 
cell bar means when normalized to said receding direction, reside along a left side of said 



7 



second bar means as viewed. 



The towline of Claim 83 wherein said shaped hydrofoil means of said first 
&r means includes at least first and second strands positioned along a first axis of 
in which at least one strand thereof is of a left-hand, loosely wound lay relative 
^to said receding direction and wherein said shaped hydrofoil means of said second cell bar 
includes at least third and fourth strands in which one strand thereof is of a right-hand, 
loosely wound lay relative to said receding direction. 
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85. The towline of Claim 84 in which said at least one strand of said first and 

/ 

second strands defines turns in a pitch range of about 3d to 70d where d is the diameter of 
said one strand. 

86. The towline of Claim 85 in which pitch range is about 5d to 40 d where d 
is the diameter of said one strand. 

87. The towline of Claim 83 whereinsaid shaped hydrofoil means of said first 
cell bar means includes a first single strap having a cross section selected by the group 
comprising a rectangular cros^lfecrion and a quasi-rectangular cross section and wherein 

M : said shaped hydrofoil mean/of said s^ond cell bar means also includes a second single 

Q strap having a cross sectionlselectea by the group comprising a rectangular cross section 

hi \ / \ 

:J and a quasi-rectangular cross^ction. \ 

^w? / \ \ 

\Q 88. The towline oPClaim 87Wherein said first single strap associated with said 

jfjjj / \ \ 

first cell bar means is of a left-hand, loosely^separated lay relative to said receding direction 

and wherein said second single strap associated with said second cell bar means is of a 

fU right-hand, loosely separated lay relative to said receding direction. 

p 

12 89/ The towline of Claim 88 in which said first single strap associated with first 

cell bar means and said second single strap associated with second cell bar means define 
turns ina pitch range of about 3d to 70d where d is the mean width of said straps. 

90. The towline of Claim 89 in which pitch range is about 5d to 40 d where d 
\ the mean width of said straps. 

91. Bridle line means interconnecting a towline selected from one of a port 
and starboard towline connected to a trawl, net or the like for generating a hydrofoil-like 
effect during field operations for aiding in increasing a performance characteristic thereof 
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comprising first and second cell bar means offset from a central axis/and defining an 
intersection with each other and with said selected towline at a location below the surface 
of a body of water, each of said first and second cell bar meaje comprising a shaped 
hydrofoil means whereby in field operations as said cell is propelled through said body of 
water, leading and trailing edges are established for each of said shaped hydrofoil means 
along with separate pressure differentials that provide lin vectors relative to said central 
axis to increase volume of a trawl, net or the like connect connected to said bridle line 
means wherein said leading edge for said first/cell bar means when normalized to a 
receding direction relative to said central axis' reside at a right side of said first cell bar 
means as viewed in said receding>directior/and wherein said leading edge of said second 
cell bar means when normalized to s^d /eceding, reside along a left side of said second bar 
means as viewed. 

92. The bridle line Means ofyClaim 91 wherein said shaped hydrofoil means of 
said first cell bar means includes at least f^t and second strands positioned relative to a 
first axis of symmetry in/Which at least one strand thereof is of a left-hand, loosely wound 
lay relative to said receding direction and wherein said shaped hydrofoil means of said 
second cell bar ulcludes at least third and fourth strands positioned relative to a second 
axis of symmetry in which at least one strand thereof is of a right-hand, loosely wound lay 
relative to pid receding direction. 

/93. The bridle line means of Claim 92 in which said at least one strand of said 
first &id second strands and of said third and fourth strands define turns in a pitch range of 
6ut 3d to 70d where d is the diameter of said one strand. 



94. The bridle line means of Claim 93 in which said pitch range of about 3d 
to 70d applies to said first, second, third and fourth strands individually where d is the 
diameter of the smaller of any one strand. 
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95 . The bridle line means of Claim 94 in which pitch range is about 5fl to 40d. 



96. The bridle line means of Claim 93 in which pitch range is about 5 d to 40 d. 



97. The bridle line means of Claim 9 1 wherein said shaped hydrofoil means of 
said first cell bar means includes a first single strap having a cross section selected by the 
group comprising a rectangular cross section and a quasi-rectangular cross section and 



wherein said shaped hydrofoil means of sail 
single strap having a cross section selected 
section and a quasi-rectangular cross sectioi 



y the 



>nd cell bar means includes a second 
roup comprising a rectangular cross 



98. The bridle line means of Claim 97 wherein said first single strap associated 
with said first cell bar means is of a left-hanA loosely separated lay relative to said receding 
direction and wherein said second sin^e str!L associated with said second cell bar means 
is of a right-hand, loosely separated lay relativato said receding direction. 

99. The bridle line means of Claim 98 in which said first single strap associated 
with first cell bar means and said second single strap associated with second cell bar means 
define turns in a pitch^range of about 3d to 70d where d is the mean width of said strap. 

100. /The bridle line means of Claim 99 in which pitch range is about 5d to 40 d 
where d is tjie mean width of said strap. 

401. Frontrope means interconnecting one or more bridle lines associated with 
a preselected tow line selected from one of a port and starboard towline connected to a 
awl, net or the like for generating a hydrofoil-like effect during field operations for aiding 
'in increasing a performance characteristic thereof, comprising first and second cell bar 
means offset from a central axis and defining an intersection with each other, said 
intersection being positioned at a location below the surface of a body of water, each of 
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said first and second cell bar means comprising a shaped hydrofoil mpans whereby in field 
operations as said cell is propelled through said body of water, leading and trailing edges 
are established for each of said shaped hydrofoil means alt^ng with separate pressure 
differentials that provide lift vectors relative to said central axis to increase volume of a 
trawl, net or the like connected to said breast line means'wherein said leading edge for said 
first cell bar means when normalized to a receding/direction relative to said central axis, 
reside at a right side of said first cell bar means, as viewed in said receding direction and 
wherein said leading edge of said s^Qjnd cell bar means when normalized to said receding 
direction, reside along a left side cff said second bar means as viewed. 

102. The frontrope means ot Claim 101 wherein said shaped hydrofoil means of 
said first cell bar means includes aj/least first and second strands positioned relative to a 

"first axis of symmetry and in^hich at least one strand thereof is of a left-hand, loosely 
wound lay relative to said receding directipn and wherein said shaped hydrofoil means of 
said second cell bar includes at \lpast thirfci and fourth strands positioned relative to a 
second axis of symmetry in which at least one strand thereof is of a right-hand, loosely 
wound lay relative'to said receding direction. 

103. / The frontrope means of Claim 102 in which said at least one strand of said 
first and second strands and of said third and fourth strands define turns in a pitch range of 
about 3d/to 70d where d is the diameter of said one strand. 

104. The frontrope means of Claim 103 in which said pitch range of about 3d 
to/Od applies to said first, second, third and fourth strands individually where d is the 

fieter of the smaller of any strand. 

105. The frontrope means of Claim 103 in which pitch range is about 5d to 40 d 
where d is the diameter of said one strand. 
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1 06. The frontrope means of Claim 1 04 in which pitch range is about £d to 40 d 
where d is the diameter of the smaller of any strand. / 

107. The frontrope means of Claim 101 wherein said shapednydrofoil means of 
said first cell bar means includes a first single strap having a cross section selected by the 
group comprising a rectangular cross section and a quasi-rectangular cross section and 
wherein said shaped hydrofoil means of said second cell bar means also includes a second 
single strap having a cross section selected by the group comprising a rectangular cross 
section and a quasi-rectangular cross section. 1 / 

108. The frontrope means lof /dlaim 107 wherein said first single strap 
associated with said first cell bar means Jjs of a left-hand, loosely separated lay relative to 
said receding direction and wherein said! second single strap associated with said second 
cell bar means is of a right-hand, loosely separately along said receding direction. 

109. The frontron/ means of Claim 108 in which said first single strap 
associated with first cell bar means and said second single strap associated with second cell 
bar means define tums/in a pitch range of about 3d to 70d where d is the mean width of 
said strap. / 

1 10. /The frontrope means of Claim 109 in which pitch range is about 5d to 40 d 
where d is ttfe mean width of said straps. 

All, A method of using a cell associated with a trawl system for generating a 
hydrcffoil-like effect during field operations for aiding in increasing a performance 
characteristic thereof in a water-entrained environment, comprising the steps of: 
/ (i) from a vessel positioned at the surface of a body of water, 

deploying first and second cell bar means of a trawl system below the surface of the body 
of water wherein a central axis offset from the first and second cell bar means is 
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established and the first and second cell bar means have at least one inj^connecting 
connection therebetween, 

(ii) establishing positional and directional integrit/between the shaped 
hydrofoil means associated with each of the first and second cell y bar relative to the central 
axis, and 

(ii) propelling the shaped hydrofoil means of each of the first and 

/ 

second cell bar means whereby leading and trailing edges are established therefor along 
with separate pressure differentials tjiat provide lift/veaors relative to the central axis to 
increase cell performance whereinsaid leading>^dge for the first cell bar means when 

7 1/ 

normalized to a receding direction relative to/the central axis, always resides at a right side 



of the first cell bar means as/viewed in the'receding direction and wherein the leading edge 
of the second cell bar meaijs when no/malized to the same receding direction, reside along 
a left side thereof as viewe 

1 12. The method oT Claim 1 1 l\in which step (i) being further characterized by 
the first and second cell bar means being associated with a tow line selected from one of a 
port and starboard taw line ana) the at leastione interconnecting connection therebetween 
is established at thfe vessel itself; in which step (ii) includes positioning first and second 
strands comprising the hydrofoil means of the first cell bar means so that at least one 
strand thereof is positioned along a first axis of symmetry offset from the central axis 
wherein ^least one of which is of a left-hand, loosely wound twisting lay relative to a 
receding direction established relative to the central axis and positioning third and fourth 
comprising the said shaped hydrofoil means of said second cell bar along a second 
of symmetry so that at least one of which is of a right-hand, loosely wound twisting 
lay relative to the receding direction and the central axis; and in which step (m) includes 
the substep of increasing spread between the port and starboard tow lines relative to the 
central axis to gain increased cell performance. 
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113. The method of Claim 1 1 1 in which step (i) being further characterized by 
the first and second cell bar means being associated with a port and starbp^rd tow line, 
respectively and the at least one interconnecting connection therebetween is established at 
the vessel itself; in which step (ii) includes positioning a first strap cpmprising the hydrofoil 
means of the first cell bar means so that the same is positioned along a first axis of 
symmetry offset from the central axis wherein the first stfap is of a left-hand, loosely 
wound lay relative to a receding direction establishea relative to the central axis and 
positioning a second strap comprising the shaped hydrofoil means of the second cell bar 
along a second axis of symmetry wherei i th^econd strap is of a right-hand, loosely 
wound lay relative to the receding directi m'and the central axis; and in which step (iii) 
includes the substep of increasing fcpread/b( tween the port and starboard tow lines relative 



to the central axis to gain increase- 



114. 



The method ofjL 
/ 

the first and second cell bar mr 



cell performance. 



1 1 1 in\ which step (i) being further characterized by 
being associated with a trawl, the central axis being 
longitudinally symmetrical of the Vrawl and the at least one interconnecting connection 
being established below the surface of the body of water; in which step (ii) includes 
positioning first and second strands comprising the hydrofoil means of the first cell bar 
means so that/t least one strand thereof is positioned along a first axis of symmetry offset 
from the central axis wherein at least one of which is of a left-hand, loosely wound lay 
relative/to a receding direction established relative to the central axis, as well as positioning 
'and fourth strands comprising the shaped hydrofoil means of said second cell bar 
Mig a second axis of symmetry so that at least one of which is of a right-hand, loosely 
wound lay relative to the receding direction and the central axis; and in which step (iii) 
includes the substep of increasing volume of the trawl relative the central axis by the 
creation of the lift vectors to gain increased cell performance. 
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115. The method of Claim 1 1 1 in which step (i) being further characterized by 
the first and second cell bar means being associated with a trawl, the central axis being 
longitudinally symmetrical with the trawl and the at least one interconnecting connection 
therebetween being established below the surface of the bodwof water, in which step (ii) 
includes positioning a first strap comprising the hydrofoil means of the first cell bar means 
so that the same is positioned along a first axis of synjmetry offset from the central axis 
wherein the first strap is of a left-hand, loosely wourifl lay relative to a receding direction 
established relative to the central axis as well as positioning a second strap comprising the 
shaped hydrofoil means of the second cell bar afong a second axis of symmetry offset from 
the central axis wherein the segonq strap is/of a right-hand, loosely wound lay relative to 
the receding direction and thfe central a^is; and in which step (iii) includes the substep of 
increasing volume of the trawl relatify/to the central axis by the creation the lift vectors to 
gain increased cell performance 



1 16. The methoti/of Claim l\l 1 in which step (i) being further characterized by 
the first and second cell/bar means bein^ssociated with a frontrope, the central axis being 
longitudinally symmetrical om trawl to vMiich the frontrope attaches and the at least one 
interconnecting>xonnection therebetween being established below the surface of the body 
of water, ii/which step (ii) includes positioning first and second strands comprising the 
hydrofoil means of the first cell bar means so that at least one strand thereof is positioned 
along& first axis of symmetry offset from the central axis wherein at least one of which is 
of /left-hand, loosely wound lay relative to a receding direction established relative to the 
axis, as well as positioning third and fourth strands comprising the shaped hydrofoil 
means of said second cell bar along a second axis of symmetry so that at least one of 
which is of a right-hand, loosely wound lay relative to the receding direction and the 
central axis; and in which step (iii) includes the substep of increasing volume of the trawl 
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relative the central axis by the creation of the lift vectors due to the frontrope to 
increased cell performance. 



117, The method of Claim 1 1 1 in which step (i) being further characterized by 
the first and second cell bar means being associated with a frontrope, the c&ntral axis being 
longitudinally symmetrical of a trawl to which the frontrope attaches>and the at least one 
interconnecting connection therebetween being established belowythe surface of the body 
of water, in which step (ii) includes positioning a first strap comprising the hydrofoil means 
of the first cell bar means so that the same is positioned^long a first axis of symmetry 
offset from the central axis wherein the fira strap is^of a left-hand, loosely wound lay 
relative to a receding direction establishes rela ive teethe central axis as well as positioning 
a second strap comprising the shaped hydroibil/means of the second cell bar along a 



second axis of symmetry offset from me central 



hand, loosely wound lay relative to 

which step (m) includes the substep o 

/ 

axis by the creation the lift vectors du 



/]■ 

:/recedt 



axis wherein the second strap is of a right- 



he/receding direction and the central axis; and in 
•'Increasing volume of the trawl relative to the central 
the frontrope to gain increased cell performance. 



118. The method of Claim l\\ in which step (i) being further characterized by 

/ 1 

the first and second xell bar means being associated with one of a pair of port and 
starboard bridles, the central axis being longitudinally symmetrical of a trawi to which the 
bridles attacty^md the at least one interconnecting connection therebetween being 
established below the surface of the body of water, in which step (ii) includes positioning 
first and/second strands comprising the hydrofoil means of the first cell bar means so that 
at le^t one strand thereof is positioned along a first axis of symmetry ofiset from the 
. axis wherein at least one of which is of a left-hand, loosely wound lay relative to a 
'receding direction established relative to the central axis, as well as positioning third and 
fourth strands comprising the shaped hydrofoil means of said second cell bar along a 
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second axis of symmetry so that at least one of which is of a right-hand, loosely Wound lay 
relative to the receding direction and the central axis; and in which step Oij^cludes the 
substep of increasing volume of the trawl relative the central axis by the creation of the lift 
vectors due to the selected pair of bridles to gain increased cell perfonpance. 

119. The method of Claim 1 1 1 in which step (i) beingf further characterized by 
the first and second cell bar means being associated witj/one of a pair of port and 
starboard bridles, the central axis being longitudinally syjmietrical of a trawl to which the 
bridles attach and the at least one interconnecting connection therebetween being 
established below the surface of the J^ody of watef; in which step (ii) includes positioning 
a first strap comprising the hydro|6il m^ans of the first cell bar means so that the same is 
positioned along a first axis of sjfaimetrfl offset from the central axis wherein the first strap 
* is of a left-hand, loosely wound lay relative to a receding direction established relative to 



the central axis as well as positioning a second strap comprising the shaped hydrofoil 
means of the second cell bar L<mg a second axis of symmetry offset from the central axis 
wherein the second strap ) right-hand, loosely wound lay relative to the receding 
direction and the central axis; and in which step (iii) includes the substep of increasing 
volume of the trawn-elative to tne central axis by the creation the lift vectors due to the 
selected pair of Bridles to gain increased cell performance. 




The method of Claim 1 1 1 in which step (i) being further characterized by 
the first/&nd second cell bar means being associated with a headrope, the central axis being 
lon^^udinally symmetrical of a trawl to which the headrope attaches and the at least one 
Dnnecting connection therebetween being established below the surface of the body 
/of water; in which step (ii) includes positioning first and second strands comprising the 
hydrofoil means of the first cell bar means so that at least one strand thereof is positioned 
along a first axis of symmetry offset from the central axis wherein at least one of which is 
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of a left-hand, loosely wound lay relative to a receding direction establishecLrelative to the 
central axis, as well as positioning third and fourth strands comprising tWshaped hydrofoil 
means of said second cell bar means along a second axis of symmetry so that at least one 
of which is of a right-hand, loosely wound lay relative to the reading direction and the 
central axis; and in which step (iii) includes the substep of increasing volume of the trawl 
relative the central axis by the creation of the lift vectors due to the headrope to gain 
increased cell performance. 

121. The method of Claim 1 1 1 in whidf step (i) being further characterized by 
the first and second cell bar means being^ssociafted with a headrope, the central axis being 
longitudinally symmetrical of a xrzvfilo whkft the headrope attaches and the at least one 
interconnecting connection therebecween/Deing established below the surface of the body 
" of water, in which step (ii) inch dW 'positioning a first strap comprising the hydrofoil 




means of the first cell bar means^so thatlthe same is positioned along a first axis of 
symmetry offset from the central \ xis wherein the first strap is of a left-hand, loosely 
wound lay relative to a rececling direction established relative to the central axis as well as 
positioning a second strapcomprising the shaped hydrofoil means of the second cell bar 
means along a second axis of symmetry offset from the central axis wherein the second 
strap is of a right-Hand, loosely wound lay relative to the receding direction and the central 
axis; and in which step (iii) includes the substep of increasing volume of the trawl relative 
to the centra axis by the creation the lift vectors due to the headrope to gain increased cell 
perfomwice. 

122. The method of Claim 1 1 1 in which step (i) being further characterized by 
i first and second cell bar means being associated with a footrope, the central axis being 
longitudinally symmetrical of a trawl to which the footrope attaches and the at least one 
interconnecting connection therebetween being established below the surface of the body 
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of water, in which step (u) includes positioning first and second strand^xomprising the 
hydrofoil means of the first cell bar means so that at least one strand/thereof is positioned 
along a first axis of symmetry offset from the central axis wherein at least one of which is 
of a left-hand, loosely wound lay relative to a receding direction established relative to the 
central axis, as well as positioning third and fourth strands comprising the shaped hydrofoil 
means of said second cell bar means along a second'axis of symmetry so that at least one 
of which is of a right-hand, loosely wound lay/illative to the receding direction and the 
central axis; and in which step (iitf inclbde^tfie substep of increasing volume of the trawl 
relative the central axis by t^te/creation/of the lift vectors due to the footrope to gain 
increased cell performance. 

123. The method o^fflaim 1 1 1 in which step (i) being further characterized by 
the first and second cell bar irte^is being associated with a footrope, the central axis bong 
longitudinally symmetric^ of a trkwl to whicR the footrope attaches and the at least one 
interconnecting connection therebetween being established below the surface of the body 
of water, in whicji step (u) includes positioning a first strap comprising the hydrofoil 
means of the ^rst cell bar means so that the same is positioned along a first axis of 
symmetry offset from the central axis wherein the first strap is of a left-hand, loosely 
wound lay relative to a receding direction established relative to the central axis as well as 
positjmiing a second strap comprising the shaped hydrofoil means of the second cell bar 
along a second axis of symmetry offset from the central axis wherein the second 
strap is of a right-hand, loosely wound lay relative to the receding direction and the central 
axis; and in which step (iii) includes the substep of increasing volume of the trawl relative 
to the central axis by the creation the lift vectors due to the footrope to gain increased cell 



performance. 
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